Calcium uptake by subcellular fractions of human umbilical artery.
Two different mechanisms for the active accumulation of Ca2+ by subcellular fractions of human umbilical artery are described. One, located in the mitochondrial fraction, was induced by exogenous ATP or respiratory substrates (ADP and succinate) and was inhibited by azide. The other, located in the microsomal fraction, was induced by ATP and potentiated by oxalate, but not inhibited by azide. Increasing ATP concentrations up to 4-5 mM increased microsomal Ca2+ accumulation, whereas increasing ATP concentration above 2-3 mM caused inhibition of mitochondrial Ca2+ uptake. Although changing pH from 7.4 to 7.2 had no effect on mitochondrial Ca2+ accumulation, it doubled microsomal uptake. Neither adenosine 3',5'-monophosphate nor guanosine 3',5'-monophosphate in the presence or absence of protein kinase and kinase modulator affected Ca2+ uptake by or phosphorylation of the subcellular fractions. Partially purified protein kinases from umbilical and beef skeletal muscle contained a component(s) distinguishable from the kinase on the basis of its heat stability that enhanced ATP-induced Ca2+ uptake by mitochondrial fractions from the umbilical artery. It is suggested that alterations in Ca2+ sequestration induced by changes in ATP concentration and intracellular pH in mitochondrial and microsomal fractions, respectively, could play a role in the control of arterial patency and closure with changes in PO2.